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By 
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ABSTRACT 


Tests were conducted in the NASA/ARC Unitary Plan Wind Tunnels during 
Apri and May 1973, en an 0,030-scale replica of the Space Shuttle Vehicl” 
Configuration 2A. Aerodynamic loads data were obtained at Mach numbers 
from 0.6 to 3.5. 


The investigation included Tests IA9A, B and C on the integrated 
(launch) configuration and Tests-OAl2A and C on the isolated orbiter (entry 
configuration). The integrated vehicle was tested at angles of attack and 
sideslip from -8 degrees to +8 degrees, The isolated orbiter was tested 
at angles of attack from -15 degrees to +40 degrees and angles of sideslip 
from -10 degrees to +10 degrees as dictated by trajectory considerations. 
The effects of orbiter/external tank incidence angle and deflected control 
surfaces on aerodynamic loads were also investigated. 
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INDEX OF DATA FIGURES (CONCLUDED) 


SCHEDULE OF COEFFICIENTS PLOTTED: 


(A) CN, CLM, CAF versua ALPHA 
CN versus CIM 


(B) CN, CLM, CA, CAF versus ALPHA 
CN versus CIM 


(C) CN, CIM, CAF versus ALPHA 
CIM versus CN 


(D) CN, CIM, CA, CAF, CL, L/DF versus ALPHA 
CN versus CIM 
CL versus CDF 


(E) CN, CIM, CA, CAF, CL, L/DF versus ALPHA 
CIM versus CN 


(F) CY, CYN, CBL, CAF, CN, CIM versus BETA 
CY versus CYN 


(a) CY, CYN, CBL, CA, CAF, CN, CLM versus BETA 
CY versus CYN 


(H) CY, CYN, CBL, CAF, CN, CIM versus BETA 
CYN versus CY 


(I) CY, CYN, CBL, CA, CAF, CN, CLM, CL versus BETA 
CY versus CYN 
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TNTRODUCTION 


Tho 0,030-scale Aaro Loads Spaca Shuttle model. was tested in the 
Unitary Plan Wind Tunnels nt ARC starting April 2, and continulneg through 
May 17, 1973 an follows: 


| LAQA 11-foot Transonic April 2 to April 14, 1973 
| OAL2A 1i-foot Tranoonic April 16 to April 29, 19773 
| TA9C &x7-foot Supersenic April 23 to May 1, 1973 

. oALec 8x7-foot Supersonic May 2 to May 8, 1973 

IAQB 9x7-foot Supersonic May 9 to May 17, 1973 


The testing was conducted in all three legs of the Unitary Plan Wind 
Tunnels to- obtain a Mach number range from 0.6 to 3.5. Aerodynamic loads 
data were obtained for the ascent and entry configurations. ‘The effects 
of control surface deflections were also investigated. 


This report consists of 3 volumes of force date, and 15 volumes of 
pressure data for a total of 18 volumes arranged in the following manner: 


VOLUME NO. CONTENTS 





TAQA force data 

TAOB and IA9C force data 

OAL2A and OA12C force data 

IAIA plotted pressure data 

TAQB and IASC plotted pressure data 
OAL2A and OAL2C plotted pressure date 
TAQA tabulated pressure data 

, ) orbiter fuselage 


Yow Fw hf 


b) orbiter base 

c) upper MPS nozzle 
8 TAQA tabulated pressure data 
OMS nozzle 
body flap 
OMS pod outside 
Lower wing surface 
9 TAIA tabulated pressure data 

a) upper wing surface 

b) left vertical tail surface 
c) right vertical tail surface 
a 
e 


200 


APU inlet 
SRM booster base 
LO TAQA tabulated pressure data 
2) SRM booster 





b) external tank 
ec) external tank base 
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INTRODUCTION (CONTINUED ) 


Ld TAQB tabulated pressure data 
Y orbiter fuselage 
erbiter basa 
upper MPO noszle 
OMS nozzle 
body flap 
OMS pod outalde 
‘Lowor wing, surface 
i. TAQB tabulated presoure data 
upper wing surface 
Left vertical tail surface 
right vertical tail surface 
APU inlet 
SRM booster base 
SRM booster 
external tank 
external tank base 
13 TASC tabulated pressure data 
orbiter fuselage 
orbiter base 
upper MPS nozzle 
OMS nozzle 
body flap 
OMS pod outside 
14 “AQC tabulated pressure data 
lower wing surface 
upper wirg surface 
Left vertical tail surface 
right vertical tail surface 
15 TAIC tabulated pressure data, 
APU inlet 
SRM booster base 
SRM booster 
external tank 
external tank base 
tabulated pressure data 
orbiter fuselage 
orbiter base 
upper MPS nozzle 
OMS nozzle 
body flap 
OMS pod outside 
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TNTRODUCTION (CONCLUDED ) 





OALPA tabulntad pronnure data 
a) ilewer wing aurfaco ( 
b) upper wing, surface | 
e) Left vertienl tail aurface ! 
a4) right vertienl tall surfnea 

Q APU Llnict ! 
OALPC tabulated prossure data | 

All compeonento 

el 


NOMENCLATURS: 











Genergd 
CADGAC 
T apeed of Hounds m/nae, ?t/ane 
Cp CO} prevoure cout lLeLents (py ° peo)/4 
M MACH Mueh numbers V/A 
ss p presoures N/me, pot 
ri 7 w( NEM ) dynuiiie presoure ; L/fev™ » N/m’, por 
| QC PE!) 
=. RN/L RN/t unit Reynoldu numbes; per m, per ft 
F Vv velocity; m/sec, ft/sec 
t a ALPHA ungle of ottuck, deugrecs 
= B BTA ungle of sideslip, degrevs 
: yw pst angle of yuw, degrees 
|: : ¢ PHI on@le of roll, degrees 
z : p muso density; Kes/m>, slugs/ft- 
BE Reference & C.G. Definitions 
E } Ab base area; me, ft? 
: | b BREF wing span or reference spun; Mm, ft 
F Cee center ot gravity 
| bere LREF reference length or wing mean 
C serodynomie chord; tm, fit 
5 SREF wing ereb or refercnce Bree; m°, £v° 
MRP moment reference point 
XMRP moment reference point on X axie 
YMRP moment reference point on Y axis 
ZMRP moment reference point on 2 axis 
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NOMENCLATURE (Continued ) 
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DUPRNLTION 
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pltchin-moment covlfielents pitching moment 
WERE 





yuwing-moment coofficiunts vowane, nomen 
to 


rolling moment 


rolling-moment coefiiclents 3 
(hy) 


Stability -Axis Syste 
Lift cocfficient; a 


drag coefficient; drag 

qS 
buse-drag coefficient; tase ore 
forebody drag coefficient; op - Cy. 
dide force 


side-force coefficient; 


pitching-moment coefficient; pitching moment 
If pase 


yawing-moment coefficient; vowing Foner 


rolling-moment coefficient; rolling momen 


Lift-to-drag rutlo; C1 / Cp 


14ft to forebody drag ratio; Cr/Chp 
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SYMBOL 


PLOT 
SYMBOL 


RUDDER 


ELEVON 


RUDFLR 


ORBINC 


BETAT 
ALPHAT 
LB 

LT 

TS 

LIM 


LNP 


BW 


BV 
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NOMENCLATURE (CONTINUED ) 


ADDITIONS TO STANDARD LIST 


DEFINITION 


rudder, surface deflection angle, positive 
deflection, trailing edge to the left; degrees. 


elevon, surface deflection angle, positive 
deflection, trailing edge down; degrees. 


rudder flare, split rudder deflection angle, left 


split rudder trailing edge left and right split 
rudder trailing edge right, dpp = (Spy, + opp \/2, 


positive deflection; degrees. 


incidence angle between the orbiter and external 
tank, Lo = at - ai degrees. 


angle of sideslip of external tank. 
angle of attack of external tank. 
length of orbiter body; in. 

‘length of external tank; in. 
length of SRM booster; in. 


length of OMS nozzle, positive direction forward 
of exit plane; in. 


Jengch of MPS nozzle, positive direction forward 
or exit plane; in. 


wing semi-span; in. 
vertical tail span; in. 
distance from component nose; in. 


lateral distance from centerline: in. 
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x/f re 
X/f yp 
x/c,, 


x/c,, 


y/b/2 
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NOMENCLATURE (CONCIUDED) 


DEFINITION 


vertical distance measured from W.L. 500 (vertical 
tail reference root chord); in. 


local wing chord; in. 

local vertical tail chord; in. 

longitudinal position/orbiter body length. 
longitudinal position/external tank length. 
Longitudinal position/booster length. 
longitudinal position/OMS nozzle length. 
Longitudinal position/MPS nozzle length. 

local chordwise position/local wing chord length. 


local chordwise position/local vertical tail 
chord length. 


local spanwise position/wing semi-span. 


local spanwise position/vertical tail span. 
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CONFIGUAALTONS INVESTIGATED 


The ©,030-nenle aero loads model was a replien of the Space Shuttle 
Vehicle 2A. It consisted of four major components; the orbiter, the 
external oxyzen and hydrogen tank (BT) and two nol1d roeket boosters (ORB). 


On the ascent conflyuration, the orbiter was strut mounted from the 
ET on a Tusk Corporation MK XVI 2.5-inch diameter internul balance. The 
‘Left SRB was strut mounted from the ET on a Tusk Corporation MK XXII 1.5- 
inch dilameter internal balance. No attempt was made to simulate actual 
tnter-uttachments. The RT was sting mounted to the tunnel model support 
system on a Task Corporation 4,0-inch diameter internal balance. The 
right SRB was strut mounted symetrically to the left side, but did not 
contain a balance. ‘The orbiter configuration, designated as Ona, con- 
sisted of By, oCsD7W87V5R5M3rh. 


The entry configuration consisted of the isolated orbiter, sting 
mounted to the tunnel model support system on a Task Corporation MK XXA 
2,5-inch diameter internal balance. Midway through the OAL°C test, the 
MK XXA balance was damaged and was replaced by the MK XXB for the high 
angles of attack. ‘The orbiter was provided with deflectable elevons by 

oe means of interchangeable brackets, deflectable rudder by means of a pin- 

= indexed hinge, and interchangeable rudders to obtain different speed 
brake flare angles. The main propulsion system engines were removed dur- 
ing entry configuration testing to provide sting clearance. A cover 
plate was provided for the strut clearance hole. 


The orbiter was instrumented with 3/': pressure orifices on the left 
wing, left side of the fuselage, vertical tail, left OMS pod and engine, 
left and upper MPS engine and the base. The pressures were measured 
using eleven Scanivalve, Inc., S-type valve modules mounted internally 
(a five and a six gang unit). When tested in the entry configuration, 
the MPS pressures were not available for measurement. 


“ 
a a 


The left side of the ET was instrumented with 136 pressure orifices. 
These pressures were measured by means ot 7 Scanivalve, Inc., S-type 
valve modules configured as one unit of 6 modules and one single. ‘These 
valves were mounted internally in the tank. The left SRB had one gang 
of six S-type modules to measure 102 pressures. ‘The right SRB was not 
instrumented. The pressure transducers used in the valve modules were 
Statham PM 131 TC differential pressure transducers, with ranges of +10 
psid, +12.5 psid and +15 psid. Reference and calibration pressures were 
measured by the ARC micro manometers. 
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Some modifieutions were made to the model at the test site prior to 








tenting. 
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CONFIGURATIONS INVESTIGATED (CONTINUED ) 


These were as follows: 


The forward tip of the ET conteining the rotro rockat package 
(Reference NR Drawing VL78-000C"8) was replaced with a flush 
0,90 inch radius nose (Model scale), The new nose had five 
pressure taps; one in the nose and four more aft of the nose 
on the vertical and horizontal axis on a 0.315 inch radius. 


The ET balance cavity was enlarged by one inch on the diameter 
(from 5 inches to 6 inches) to provide clearance for cable 
routing and eliminate balance interference. 


The clearances around both the orbiter and the SRB struts were 
opened to approximately_1/8 inch to prevent interference. 


An alternate rudder hinge pin was provided to give a rudder 
deflection of +15 degrees. 


Before and during the tests various model discrepancies developed 
or were discovered. These were generally minor and had only a negligible, 
if any, effect on the data. Significant discrepancies are noted below: 


Le 


Oo 


Pressure orifices P171 and P173 on the OMS pod base were 
omitted. 


During the test certain pressure taps developed leaks or 
became plugged. Data from these taps are questionable and 
shoulda be used with caution. Difficulties in checking may 
have resulted in erroneous indications of leakage. Repairs 
were made to correct leaking or plugged pressure instrumenta- 
tion, whenever possible, as the test progressed. ‘The follow- 
ing list gives those taps that were indicated as bad on the 
various leak and response checks: 


ARC Facility Run Nos. Orifice numbers with questionable pressure 
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data 
Oy 72, 163, 427 
5-118 31, 100, 123, 163, 201, 427 


119-160 16, 98, 101, 107, 333, 4e7 


161-170 16, 98, 101, 107, 333, 427 ' 306, 307; 
327, 328, 336, 337, 356, 35, 319 





CONFIGURATIONS INVESTEGATED (CONCLUDED ) 


Orifica numbers with quentionahle pressure 
ARC Facility Run Nos. data 


11.3 171-182 165 N05 53 Togs Toe OO pO ly Oly 3655: 315 
238, 307, 3°7, 365, 47 


183-189 Same as (171-182) + 7, 7, 505 





190-211 Same us (171-18? ) 


Bt 220-234 20, 21, 24, Th, 326, 327, 336, Heb, Nov, 
752, 868, 871 


0235-285 Th, 326, 327, 336, 4eh, 427, 752, 868, 871 


286-300 ie 107, 115, 124, 129, 138, 326, 3¢7, 336, 
2 


301-305 Th, 326, 327, 336, 427 
306 = 333 Th, 326, 327, 427 


O'x7! 340-396 Boer 326, 327, 4eh, 427, 526, 752, 868, 
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TROT FACILITIES DESCRIPITON 


Ames LL x 1L-Ft. Transonic 


The Ames 11 x 11-Foot Transonie Wind Tunnel in o variable density, 
elosed return, continuous flow type. This tunnel has an adjuatnbi.c 
nozzle (two flcxlble walls) and a slotted test section to permit 
transonic testing over a Mach number range continuously varLable 
from 0.4 to 1.4. 


Ames 8 x 7-Ft. Supersonic 


The Ames 8 x (-Foot Supersonic Wind Tunnel is a closed-return, 
variable-density tunnel with a 8- by 7-foot rectangular test 
section. The nozzle has flexible side walls with fixed upper and 
lower surfaces. Mach number range is continuously variable fron 
2.45 to 3.5. Tunnel stagnation pressure can be varied from 0.5 to 


2,0 atmospheres and Reynolds number per foot varies from 1.0 x 10!’ 
to 5.0 x 10%. 


Ames 9 x 7-Ft. Supersonic 


Ihe Ames 9 x 7-Foot Supersonic Wind Tunnel is a variable density, 
continuous flow type with an adjustable nozzle to permit supersonic 
testing over a Mach number range continuously variable from 1.5 to 
2.5. The nozzle is of the asymmetric, sliding-block type in which 
the variation of the test section Mach number is achieved by trans- 
lating, in the streamwise direction, the fixed-contour block that 
forms the floor of the nozzle. 
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DATA REDUCTION 
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Gtiundard procedures were whllized te reduce foreo and prensure data 
to eooffiecioent form. Tha following dimongional constants were applicds 
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Referenee Dimensions and Constants 
Model, Beale 





; 4 eee 
Spot, 2 PelkeL £t° Orbiter reference area 


epee ee ee 8 
+ _ = = —— 


Qror. 2 39.549 in. Orbiter reference length 


Base Areus Model Scale 





Agot = 0.1903 Ft® Orbiter base area, integrated 
ABOA 2 0.0362 Orbiter base area, sting mounted 
Anypsu = 0.0417 Orbiter upper MPS base area 
; ApypsL = 0.0853 Orbiter lower MPS base area 
Apacps = 0.0310 Orbiter ACPS base area on OMS pod 
ApomS = 0.0231 Orbiter OMS nozzle base area 
Appop = 0.0257 Orbiter OMS pod base area 
Aco = 0.0611 Orbiter sting cavity base area 
ABNOZ = 0.0564 [SRM nozzle base area | 
ABSKTRY = 0.1709 SRM nozzle skirt base area 
ApTt = 0.3189 ET Base area 
Agrr = 0.1964 ET Sting cavity base urea 
| 
30 | 
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Test: OAl2 fra? | amet, 


TEST CONDITIONS 


REYNOLOS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE 
MACH NUMBER. . (pef unit length) (pounds/sq. inch) | (degrees Fahrenheit) 
QO 
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| TABLE TTT, MODE, COMPONENT DIMENSIONAL, DATA 
“MODEL COMPONENT: © __B1O Body os : _ 
GENERAL DESCRIPTION: Fuselage, 2A Configuration, Lightwoight Orbiter, per 


Scale Model = .030 





















VL70-000089 ''B"" 
DRAWING NUMBER: VL70-000092, 93, 94 "A" 
‘DIMENSIONS : Bein FULL-SCALE MODEL SCALE 
: Length mn : 7" 3328.3 39.81.90 | 
| Max. Width IN (@f> = 1528.3) «ssn 8650 7.9500 
3 a Max. Depth ~-IN. (@X, = 1480.52) 248.0 741,00 
Fineness Ratio 5,022 5.012 
: Area~F.2 | | | . 4 
' | Max. Cross-Sectional 456.4 41076 
Planform | 
Wetted 
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“MODEL COMPONENT: __ canopy = 5 
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GENERAL DESCRIPTION: 24 Configuration per Lines V1.70=000092 
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DRAWING NUMBER: vi79-00092 





DIMENSIONS : than 2 FULL SCALE “MODEL SCALE 


Length (sta FwD_Bulkhead ) "7" 392.0 12.730 


Max Width (1.8, Bulkhead) = 560.0 16, 800 





Max. Depth (wp = 42.9 22 to = 500) 





Fineriess Ratio 
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| GENERAL DESCRIPTION: 2A Configuration per Rockwell Lines VL70-000093 


TABLE TIT, (CONTENUED )- 
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MODEL COMPONENT: _Manipulator Housing D-7 
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Scale Model = .030 
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DRAWING NUMBER: VL70-000093 
DIMENSIONS: FULL-SCALE MODEL SCALE 


Length ~ IN. 81.00 26 4,30 














Max. Width~IN. $200 1.530 
690 


* 








nt 


Fineness Ratio 








Area 


Max. Cross-Sectional 


Planform | | 
Wetted 
: , - Base 7 . ee | 
C Fuselage. ., BP= 0.00 re an eee 
a WP = 500.0 IN. FS 
X.426.0 to 1307.0 IN. FS 
bY 
% h6 
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TABLE III, (CONTINUED) 


GENERAL DESCRIPTION: Conf tion Per Linea Vi70-000092 . ss genres 
: : ' at the 75.33% 





NOTE Hhedral Ang? 1e lower surface of the Wing 











TEST NO. DWG. NO. VL70-000093 
DIMENSIONS : FULL~SCALE MODEL SCALE 
TOTAL DATA 2 
Area (theo.) Ft 
: Bg Noy , 00 1,21.00 
pan (Theo In. 8 28.1004,0 
Aspect Ratio 2.265 
Rate of Taper ee oy ME ee Sy Af ae 
Taper Ratio 0,200 AO 
Dihedral Angle, degrees 35000 3500 
Incidence Angle, degrees 3.000 +300 
Aerodynamic Twist, degrees 3500 +3000 
Sweep Back Angles, degrees 
Leading Edge 5.00 
Trailing Edge 10.24 10,2 
et a Element Line 35.209 45 209 
ords: 
Root a B.P.0.0- 689.24 20,.677:20. 
Tip, (Theo) B.P. 146834 432.85. 1.3550. 
MAC ee LN - 1 m0 
Fus. Sta. of .25 MAC 1036.89. 3h 4 10670_ 
WeP. of .25 MAC 299,20 8.97810 
183.13 BL. of .25 MAC 182.13 5 390. 
EXPOSED DATA 2 : 
rea eo 1752.29 1.57706 
Aspect Ratio 2.058 2.058 
Uri Ratio 24,51 251 
ords 
Root BP108 562.40 = _26.8720_ 
MAC 393.03 11.79090 
Fus. Sta, of .25 MAC 1185.31 32-532 
W.P. of .25 MAC ee | 9.00621 
B.L. of .25 MAC 243.76 _4.31280__ 
Airfodl Section (Rockwell Mod NASA) 
XXXX~64 
Rot = 1425 0 ee ea |? Semmes 
Me he 1.00 ar + 5 Spee ae eee 
Data ~ (1) Ade oe 
eadin e Cu 
Pianform Area Ft® a | le 
Leading Edge Intersects Fus M. L. @ Sta 560.0 16.80 
Leading Edge Intersects Wing @ Sta 1035.0 1.050 
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TABLE TIL. (CONTINUED ) 
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DRAWING NUMBER: VL.79-000093_ 

DIMENSIONS: FULL= MODEL SCALE 
Area w- 747 205.52 £18497 
Span (equivalent) ~IN. 353.34 10 .60020 
Inb'd equivalent chord | 11.78 3.44340 
Outb'd equivalent chord 55.00 16500 


Ratio movable surface chord/ 
total surface chord 





At Inb'd equiv. chord | 208 208 
| At Outb'd equiv. chord | 400 | | 00 
Sweep Back Angles, degrees | 
Leading Edge 0,00 9,00 
Tailing Edge ~10, 2b -~10., 21 
Hingeline | 0.00 0.00 
Area Moment (Normal to hinge line) Ft? _1548.07 04180 | 


Product of Area Moment 
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TABLE IIT, (CONTTNJED ) 


MODEL—COMPONENTs._ VERTICAL = V5 (Light Weight, Orbiter Configuration) 
_ GENERAL DESCRIPTION: Centerline Vertaal Tail, Double Wedge Airtodl with Rownded 
Leading Wige 
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Scale Model = .030 
































DRAWING NUMBER: VL70-000095 
DIMENSIONS: _ : FULL -SCALE MODEL SCALE 
TOTAL DATA 
Area (Theo) Fee | 41,3 . 25 37192 
‘ at ; 
ban (Theo a 7 15.72 BNE . 
Aspect Ratio | 1.675 1.675 
Rate of Taper | 0.507... 0.507 
Taper Ratio- 3 40 04 
sai 4 — »degreas 
eading Edge ; ee > .000 ap 
Trailing Edge | BIG 26.249 
a ety Element Line 41.130 1130 
ords : 
Root (Theo) WP 268.50 8.05500 
Tip (Theo) WP : 0 4! 3.25410 
| 199.81 5 994,30 
Fus. Sta, of .25 MAC | 50 .90500 
W. P. of .25 MAC . 35.522 19.06566 
BL. of .25 MAC 0,00 0.00 
Airfoil Section _ aaa 
Serb —— yet beg 10.000 10.000 
railing Wedge Angie Deg 1s 920 14.920 
, a." Edge Radius IN. 2.00 0 
0 rea t 13.1 201.185 
Blanketed Area Ft? : 12.67 01140 
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TABLE III. (CONTINUED) | 


MODEL COMPONENT: R-5 Rudder ee , : 


en 


GENERAL DESCRIPTION: 2A Configuration per Rockwell Lines Vi, 70-000095 


ee ret 

















DRAWING NUMBER: VL 70-000095 
os DIMENSIONS ; FULL=SCALE MODEL SCALE 
2 Area ~ Ft* 206.38 mn: Ly) aaa 
4 Span (equivalent) ~-IN. X10 6.030 
Inb'd equivalent chord 97.585 2..7,7.55 
Outb'd equivalent chord | 50.833 1.52499 


Ratio movable surface chord/ 
total surface chord 


At Inb'd equiv. chord | 0.400 _ 0.400 
| At Outb'd equiv. chord 0.L00_ 9.400 
Sweep Back Angles, degrees | ae 
Leading Edge 34.83 42,83 
Tatling Edge 26.25 26.25 
Hingeline : | 34.83 34.83 
Area Moment (Normal to hinge line)~Ft3 — 526.13 0142) | 


Product of Area and Mean Chord 
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: a ee “GABLE IIT,, ( CONTINUED ) 
) MODEL COMPONENT: © __OMS Pad -¥3 tt 
| GENERAL DESCRIPTION: _ 24 yught Waight. Cenfigurntion per Rockwall, Idnon _ 
DRAWING NUMBER: _yt70-000094A __ 
7 DIMENSIONS: _— a FULL-SCALE MODEL SCALE 
a a Max. Width = -x_ = 1450.0 108.0 3.2140 
: | : Max. Depth _ Xo_= 1500.0 | "133.0 — 3.390 
I Fineness Ratio 
Area . 
| ' Max, ‘Cross-Sectional 
: Planform . ee ee es ae 
Wetted _ gett rae 
- Base seeded Sse 
B of OMS Fod | 
| WP = 463.9 IN. FS WP 400 + 63.9 = 463.9 
{| _ BP = 80.0 IN. FS a 
i! Length 1214.0 to 1560.0" = 346.0 IN. FS 
‘ 
ae 
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TABLE ITZ, (CONTINUED) 
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MODEL COMPONENT: Pi Body Flap : 3 


: . GENERAL DESCRIPTION: Configuration per Rockwell Lines VL70-O00094A 


“24 Configuration per Rockwell Lines VL70-00009L4 
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Seale Model = .030 | : | 
DRAWING NUMBER: VL70-000094A_— | 
DIMENSIONS : FULL SCALE MODEL SCALE 
Length re 8470 2.541 
Max. Width as | 265.00 7.950 
Max. Depth 7 | 
Fineness Ratio Ss 
Area ~ Ft? 
Max. Cross-Sectional 
- Planform 2 12838 
Wetted | | 
ee ea 38.65 «sé 378 
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TABLE TIT. (CONTINUED) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT : 83-Booster Solid Rocket Motor 
GENERAL DESCRIPTION : “A Configuration Per Rockwell Lines VL77-00001° 
& VL72-000061 "B" 


Body of Revolution; Data for (1) of (2) Sides 


Scale Model = .030 


DRAWING NUMBER: V2 T/-000012 











DIMENSIONS : FULL SCALE MODEL SCALE 
Length ~IN. : 1732.0 51.96 
Mox Width (DIA) IN, BSRM Tank 142.0 
Max Depth (DIA) Aft Skirt 259.0 TTL 
Fineness Retio L/D 6.687 | 6.687 
Area ~ Ft® ener eee. 
Mox. Cross-Sectional (Aft 365.87 3 32928 
Planform oo ee a ee 
Wetted re es 
Bose | 





Ref. 
FS (Orbiter) = 0.00 = 747.99 IN. BT = 200.0 IN. BSRM 


WP (BSRM) = WP 400(Orbiter) - 344.413 = 55.587 IN. 


BP (Orbiter) = 0.00 = 243.0 IN, BSRM 
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TABLE LIT. (CONCLUDED ) 


MODEL COMPONENT: EXTERNAL TANK ~ T9 


GENERAL DESCRIPTION: 24 Configuration 





NOTE: T9 identicsl to T8 1/0 retro pkz., nose w/30"R F.S 
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DRAWING NUMBER NONE _ 
DIMENSION: _ | FULL SCALE | MODEL SCALE 
‘Length - IN. 1858 55.740 
Mox Width (Dia) - IN. 324.0 9.720 
Max Depth | , 
Fineness Ratio L/D | . 5.731457 5.73457 
Areo - FT2 | 
Max Cross-Sectional 572.56 0.51530 
— Plenform | 
:  ° Wetted 
Bose “% . | : 
Nose, Radius, IN. | 30.0 ee nee eee ae 
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